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GOVERNHENT CONCEPTUAL ESTIMATIMG FOR AEROSPACE

ABSTRACT

This report explains the use of the Aerospace Price Book & KSC Cost Index For

Government Conceptual Cost Estimates for Kennedy Space Center's launch

facilities and ground support equipment.

The Aerospace Price Book has been developed since 1974 with over 3 volumns of

cost data, based on Government estimates totaling over $500 million. The KSC
Cost Index has also been developed since January 1974 with over 140 issues. The

Price Book contains over 200 commonly used conceptual elements and almost 100

system summaries of such projects as launch pads, processing facilities, air
locks, and steel/shielded buildings. Some of the over 200 commonly used

elements and systems are tower steel for service structures, steel/aluminum

access platforms, mating devices, Payload Changeout Room (PCR) special doors,

pneumatic remote control panels, PCR bridge hinged column bearing assembly,
Halon systems, stainless steel pipe runs, uninterruptible power systems, Orbiter

access platforms, and fiber optic cable system.

One of the best methods for making ROMs (rough order of magnitude) conceptual

estimates is to find similar items, buildings, systems, elements, already

designed, built, and costed and adjust that cost for time, location and current

design requirements. With the aid of these unit bid prices, KSC conceptual

budget estimates are more accurate and timely. The prices also serve as a
rule-of-thumb and cross-check feedback for detail evaluating designed priced-out

project cost estimates. A simple example using the Cost Index & Price Book to
make 3 different types of conceptual estimates for a $10 million project will be

shown along with a case study of a conceptually designed $5 million project.

Government conceptual estimating is one of many tools used by KSC Design

Engineering to evaluate cost trade-off studies and budgeting that resulted in
cost effective design and construction for KSC Space Shuttle facilities. These

facilities are successfully being used to process, check out launch and recovery

elements of the Space Transportation System which assures the United States

continued pre-eminence in space exploration and development.



INTRODU CT I ON

This report explains the use of the Aerospace

Price Book and KSC Cost Index for Government Con-

ceptual Cost Estimates for Kennedy Space Center's

launch facilities and ground support equipment.

The Aerospace Price Book has been developed since

1974 with over three volumes of cost data based on

Government estimates totaling over $500 million.

The KSC Cost Index has also been developed since

January 1974 with over 140 issues. The Price Book

contains over 200 commonly used conceptual elements

and almost i00 systems summaries of such projects as

launch pads, processing facilities, air locks, and

steel/shielded buildings. Some of the over 200 com-

monly used elements and systems are tower steel for

service structures, steel/aluminum access platforms,

mating devices, Payload Changeout Room (PCR) special

doors, pneumatic remote control panels, PCR bridge

hinged column bearing assembly, Halon systems,

stainless steel pipe runs, uninterruptible power

systems, Orbiter access platforms, and fiber optic

cable system.

One of the best methods for making ROMs (rough

order of magnitude) conceptual estimates is to find

similar items, buildings, systems, elements, and

assemblies already designed, built, and costed and

to adjust that cost for time, location, and current

design requirements. With the aid of these unit bid

prices, KSC conceptual budget estimates are more

accurate and timely. The prices also serve as a

rule-of-thumb and cross-check feedback for detail

evaluating designed prlced-out project cost estl-

mates. A simple example using the Cost Index and

Price Book to make three different types of concep-

tual estimates for a $10 million project will be

shown along with a case study of a conceptually

designed $5 million project.

Cost data is published by many organizations, and

it is used for budget, funding, cost estimates, and

preliminary engineering reports. What is important

is the decision to collect such cost data in a com-

pletely new industry (the Space industry) right from

the beginning of the Space Shuttle era. This report

is meant to encourage cost engineers engaged in

research and development projects to recognize the

similarity of the repetitive elements and to collect

and organize cost data for use in estimating future

projects.

SPACE SHUTTLE CONCEPTUAL ESTIMATING - COST

MANAGEMENT BACKGROUND

The successful construction of the KSC Shuttle

facilities under budget on schedule is attributed to

the remarkable KSC Design Engineering and construc-

tion management team. This is especially noteworthy

for a research and development project. Many R&D

projects during the 1970's were costing two to three

times budgeted costs due to the (I) energy crisis,

(2) social, environmental, and economic regulations,

(3) environmental requirements and concerns, and

(4) erratic (volatile) economy.

These and many special and unique problems were

solved by fast tracking, detail planning and schedul-

ing, cost engineering and design engineering solu-

tions through an unusual efficient dedicated con-

struction management program. The use of KSC esti-

mating specifications to standardize cost estimating

formats, the KSC Cost Index, and the KSC Price Book

to provide more accurate cost data served as an im-

portant cost engineering tool in this unusual,

challenging effort.

Aerospace construction is similar to building,

civil, petro-chemical process industry, construction

in that it uses concrete, steel, form work, and most

conventional materials; but it is different and more

costly due to its higher reliability requirements,

tolerance, and safety requirements because of the

hazardous operations, remote controlled fuels and

gases, and some exotic materials, etc.

The concept for the KSC Shuttle facilities was

developed in the late 1960's and early 1970's based

on limited criteria, horizontal concept, reuse of

Apollo facilities (as much as possible), and two

simultaneous Shuttle-Orbiter flows (conceptually

costed by KSC's Design Engineering between March -

October 1970.

The conceptual construction cost estimate of faci-

lities was $147,573,000 which included 10% contin-

gencies and 7% supervision and administration during



construction. (Thiswasfurtherdevelopedandes-
calatedto $297,330,000includinggroundsupport
equipment.)

Theconstructionof facilities wasbudgetedin
theearly 1970'sat $150million of 1970dollars.
Theactualin-placecostthroughApril 1980was
$225.3million whichis about2%less thantheori-
ginal escalatedbudgetedamount.Quitea remark-
ableachievement.Someimportantscopechanges
that madethis costmanagementmorecritical wasthe
added Sound Suppression System and the redesign of

the Rotary Service Structure for extra Air Force

requirements after bidding LC-39 Pad A (during con-

struction of the foundation).

BACKGROUND OF THE AEROSPACE PRICE BOOK

The KSC Price Book was created by the author as

KSC Lead Cost Engineer in late 1974 as part of TR-

1511, "KSC Monthly Facility and GSE Cost Index" to

provide rule-of-thumb cost of aerospace facility

construction costs since no such information was

available. The October i0, 1974 Cost Index had 21

systems unit costs. On April 21, 1976, the com-

pilation of the development of 54 budget unit costs

were first printed. It was published every six

months until October 1980 when it became an annual

publication. A recent publication (February 4,

1983) contained over 300 pages of cost data. The

1984 and 1985 editions were in three volumes. The

1985 edition has 485 pages.

Purpose

The purpose of this Price Book is to:

a. Show the compilation of KSC labor and materials

prices with typical markups.

b. Show the development of rule-of-thumb (ROT)

unit prices for aerospace elements and systems.

c. Record major projects costs and KSC-unique

cost engineering experience for conceptual esti-

mates now and for future computer database.

d. Aid in the development of automated conceptual

estimating system for aerospace construction and

ground support equipment.
e. Aid in cross-checking detail labor and material

Government estimate for current prices and serve as

a checklist of necessary items to prevent omissions.

f. Provide better, more accurate consistency and

uniform cost estimates in a timely manner now and in

the future.

TR-1508 - What Is It?

TR-1508, "Budget Cost Data for Construction and

GSE Elements" is a 485-page price book for KSC con-

struction and GSE. It is divided into three basic

parts - the first is bid abstracts of major Shuttle

projects; the second part is the budget cost data

divided into 16 CSI/SPECSINTACT divisions, and the

third part is the system summary of 105 typical pro-

jects.

Part I - Summary of Bids

Part one lists over 350 major Shuttle projects

with the bid date, successful low bid, bidder, and

the Government estimate for comparison. The total

Government estimates of these projects is

$413,372,330 which averages 8.4% above the low bid-

ders. The position of the Government estimate is

3.6% of the 7.3 average bids. Exhibit A is a bid

summary and sample format.

The low bidder averaged 7% under the Government

estimate.

The position of the Government estimate average

is 3.8 of 7.1 bids for 152 projects.

Part II

In part two, the budget cost data sheets are divi-

ded into the 16 Construction Specification Institute

SPECSINTACT divisions with a typical example cost

data description for each division.

Division I: Overhead General Conditions - Payroll

Tax and Insurance

Division 2: Earthwork - Piling and Road Paving Sys-

tem - Demolition

Division 3: Concrete - Concrete Wall Trench System-

Floor Slab

Division 4: Masonry - Concrete Block Wall System

Division 5: Metals - Structural Steel Service

Structure

Division 6: Wood and Plastic - Wood Stud Drywall

System

Division 7: Thermal and Moisture Protection -

Insulated Roof Decks

Division 8: Doors and Windows - Special Hinged In-

sulated Door

Division 9: Finishes - Suspended Acoustical Tile

System

Division i0: Specialties - Mesh Partitions

Division ii: Equipment - Laboratory

Division 12: Furnishing - Carpeting

Division 13: Special Construction - Elevated Floor

System - Metal Building

Division 14: Conveying System - 125-Ton Bridge Crane-

RSS Drive Trucks

Division 15: Mechanical - RSS Bridge Hinge Column -

PSCL A/C

Division 16: Electrical - Emergency Light System -

Fiber Optics Cable

The cost data sheet shows quantities, detail labor

and materials breakdown for the major cost items for

each system. It includes the normal contractor mark-

ups for PT&I, sales tax, overhead, profit, and bond.

For other sample breakdowns, see Conceptual Cost

Estimating using KSC Budget Cost Data for Construction

Management of Space Shuttle Facilities.

The unltp_r.r_.q_s shown above in recks cost/

linear foot_$267,_cost per cubic yard_cost per

square foot $124, are published in the KSC Monthly

Cost Index. See Figure D for sample summary.

Figure D (below) from TR-1511 is a sample of a

Unit Summary from KSC Cost Index dated March 17,

1983.

Part III - Cost Management Summaries

Part three consists of sample cost management sum-

maries for (I) budget line items which show the bud-

get 30%, 60%, and 90% design estimates compared to



thefinal Governmentestimate,(2) aprojectslabor
andmaterialssummaryshowinga detail breakdownof
thearchitectural/structural,mechanicalandelec-
trical costswith thecontractor'smarkupsshown
separately,and(3) systemssummariesbrokendown
into 16CSI/SPECSINTACTdivisionswithmajorquan-
tities andunit prices. Thissummaryalsoincludes
projectdescriptions,designdata,scopespecial
features,biddersandbids, andestimatingcomment.
Someof thefacilities systems's_mmariesare for
LC-39PadBandRSS,OrbiterMateDevices,HB-2
OPFPlatforms,ShuttlePayloadVertical Processing
Facility, Crawler-TransporterMaintenanceFacili-
ty, Life ScienceSupportFacility, etc.

FigureEis a samplesystemfor theSolid
RocketBoosterRotationandProcessingFacility.
Thisprojectwasbid on3/23/82andconsistedof
four separatebuildings. Thebuildingsare: (I)
the 18,628squarefoot RotationandProcessing
Building,(2) a 5,000squarefoot OfficeSupport
Building,and(3) and(4) twoRocketBooster
StorageBuildings65'x90'longx 47' to 62' high
for a total squarefootageof 11,700squarefeet.

TheGovernmentEstimatewithoutSpecialCondi-
tionswas$7,690,060whichcomparesveryfavor-
ablywith thetwotied lowbidsof $7,247,000(a
minus5.8%of theGovernmentestimate). The
SpecialConditionswerenot neededdueto the
recessionandthe largenumberof bidders.

Notearrowsin right border. Seecommentsat
Arrow#i. Arrow#2pointsto specialfeatures
suchastwo200-tonelectric bridgecranesbid at
$1,798,000at "Notein Contract". Arrow#3gives
theestimatedcostpersquarefoot for theRota-
tion Buildingat $203.72for thearchitectural/
structuralportion. Arrow#4notesthetie bid.
NASAProcurementrequiredlaborsurplusevalua-
tion. After a thoroughreviewof thecontrac-
tor's bid breakdownfor bothlowbiddersshowing
less than50%of workin laborsurplusareas,
theawardwasmadeto theSmallBusinessFirm.
Arrow#5showstheactualbidsandbidders'
names.

Theleft-handandcenterportionof FigureE
showstheUnitCostsfor the 16CSIDivisions
perbuildingsquarefoot, tonsof steel, and
cubicyardsof concrete,etc. Someespecially
interestingitemsandcostsare: Division8:
Vertical Lift Doorsat $131.89perdoorsquare
foot; Division14:a 90-foothighpassengerele-
vatorat $164,395;railroadat $295.16perlin-
ear foot; Division16:electrical, electronic
security$3.79buildingsquarefoot, andcathodic
protectionat $0.76buildingsquarefoot.

SeeattachedFigureE- SystemSummarySample.

CONCEPTUALESTIMATING

WhyConceptualEstimates?

Conceptualestimatesof KSCfacilities and
groundsupportequipmentare requiredto provide
themostprobableprojectcostfor budget,fund-
ing, andprojectapprovalpurpose.Theconceptual
estimateis continuouslyusedthroughoutthe

projectdevelopmentcycleto comparethefurtherde-
finedcostestimatewith theapprovedestimatewith
detail quantities. Thelaborandmaterialsare
evaluatedagainstthebudgetto assurecostsare
withinbudgetdollarsandcanbeawardedto the suc-
cessfulbidder.

Howto MakeConceptualEstimates

Oneof thebestmethodsfor makingROMconceptual
estimatesis to find similar items,buildings,sys-
tems,andelementsalreadydesigned,built, and
costedandadjustthat costfor time, location,and
currentdesignrequirements.Withtheaid of these
unit bid prices,KSCconceptualbudgetestimatesare
moreaccurateandtimely. Thepricesalsoserveas
a rule-of-thumbandcross-checkfeedbackfor detail
designedpriced-outprojectcostestimates.

In makingconceptualestimates,it is important
to first determinethepurposeof theestimate.
Next,find a similarprojectandadjustfor time,
location,anddesignor conceptualdesignandcon-
ceptualestimateusingconceptualunit pricessuchas
developedin this price book. Next,addfor escala-
tion to theestimatedmid-pointof construction,
contingencies,supervision,andadministrationduring
construction.Thecostof designand/orconstruction
managementis usuallyestimatedseparatelysinceit
is fundedseparately.

SimpleExampleof ConceptualEstimate
A simpleexamplefor conceptualestimatefor a new

SolidRocketBoosterFacility for rotation, process-
ing, andstorageof additionalboosterswith a new
l,O00-footpipetrenchanda newOrbitercontamina-
tion controlsystemwouldbe:

i. NewSRBBuildingandSitework:TheGovernment
estimatefor SRBFacility bid March1982was
$7,960,000(seeFigureE,pagei0). KSCCostIndex
datedMarch1983- IndexFactor#3916dividedbyKSC
CostIndexMarch1982- IndexFactor#3674=
#1.0659x $7,690,000(bid price) = $8,196,771

or
3916= 1.0659x $7,690,000
3674

= $8,196,771
2. ExteriorSite Work- NewPipeTrench:Newpipe
trench1,000feet at $267per linear foot (Figures
CandD, pages7 and8. KSCCostIndexMarch1983-
IndexFactor#3916dividedbyKSCCostIndexOctober
1982- IndexFactor#3770- #1.0387x BudgetUnit
Priceof $267per linear foot = $277.33/adjusted
linear foot. 1,000feet at newescalatedunit price
of $277.33per linear foot z $277,330

or
3916- 1.0387x $267/LFz $277.33/LFx 1,000'
3770 = $277,300

3. NewSpecializedConstructionSystem:Addfor
newOrbiterContaminationControlSystemsimilar to
onebid 10/7/82. TheGovernmentestimatewas
$1,289,278(seeExhibitA, page6). KSCCostIndex
March1983- IndexFactor#3916dividedbyKSCCost
IndexOctober1982- IndexFactor#3770z #1.0387x
BidPrice$1,289,278= $1,339,183

or



3916= 1.0387x $1,289,278= $1,339,183
3770

Total estimated construction bid cost March 1983

for a new SRB Facility with 1,000-foot pipe trench

and new Orbiter contamination control system =

$9,813,274. Round to say $9,813,300. Escalation

from March 1983 to August 1985:

Au_ '85 Index Factor 4217 = 1.08 x 9,813,274

Mar '83 Index Factor 3917

• = $10,567,562

Round to say $10,568,000. Total as of August

1985: $10,568,000

Estimate Notes

Note i: Add for future escalation, contingen-

cies, supervisory, administration and design as

required.

Note 2: Bridge Cranes: Two 200-ton electric

bridge cranes are not included. These are assumed

to be R&D funded and not in construction contract.

Note 3: Confidence factor plus or minus 10%

due to excellent Government estimates and bid data.

Author's Note

The bid prices were escalated using the KSC Cost

Index Factors to March 1983 and August 1985.

This simple example of conceptual estimating for

a new SRB Facility shows how all three parts of the

Aerospace Price Book can be used for making concep-

tual cost estimates in a timely manner. Section i

above was taken from the Price Book, Part Three,

the Detail System Summary; Section 2, Part Two of

the Budget Cost Data Sheets; and Section 3, from

Part One, the Summary of the Abstract of Bids.

CONCLUSION

The Aerospace Price Book, KSC Cost Index and

Conceptual Cost Estimating are some of the tools

used by KSC Design Engineering to provide cost

effective design and construction of KSC Space

Shuttle facilities. These facilities are being

used successfully to process, checkout, launch and

recover elements of the Space Transportation System

which assures the United States' continued pre-

eminence in space exploration and development.
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(Sample from 1982 Edition)

Pro_ect_ Date and
Bids

I

CXLVI 196 Unit Modular Housing Complex LC-39
Bid 7/6/82 Hoduler - Concert.

CXLVI] Orbiter Environmental Control Sy$
Facilities Bid 8/19182
Holloway Corp.

CXlVlll HHSE Payload Handling Fixture

Bid 8/27/82 Specialty Malntenance

CXllX Orbiter Payload Canister ECS
Bid 919182 KECO Industries

CL Centaur Test Tower LETF

Bid 10/7/82 W&J Construction Corp,

CL% OPF _ntam_nation Control
Bid 10/lg/82 David Boland Inc.

Ctll O&C Baseline Data Collectlon Fac.
Bid 10/21182 Florida General Contr.

TOTAL

Low Bid Gov.Est. %

2,771,530 3,200,000 -13.4

1,26g.770 1,295,261 2.0_

318,557 548,327 -21.5

159.416 180.000 -11.4

222,114 291,403 23.8I

i.252,000 _1.28g,278.1 2.9%

147,900 1.73,477 14.4%

241,370,021 259,646,994 7.0_

The low bidder averaged T% under the Government estimate

The position of the Government estimate average of 3.8 of 7.1 btds for 152 projects

Gov.Posttion/Tota]

12 of 22

S/7

4/5

214

719

3/10

619

543 of 1021
AVG

3.8 of 7.1

Exhibit A

The low bidder averaged 7% under the government estimate.

The position of the government estimate average of 3.8 of 7.1 bids for 152

projects.
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53
54
55

56

57

58
59
60
61
b2
63
64
65
66
67

68
69
70
71

12
73
74
75

76
77
7B
79

Figure D, below, from TR-1511, is a sample of a Unit Summary from KSC Cost

Index dated March 17, 1983.

38
38
3A

38
3A
3A
38
38
3C
3C
3C
3C
30
3E
3M
4A
48
48
4A
4A
4/5
48

58
5C
5F
5F

Figure D. Unit Price Summary

INDEX

SUI_Y OF UNIT PRICES FROM AEROSPACE CONSTRUCTION PRICE nOOK 8ASEn ON Ring; ANI_ OOVERNMFNT F%TIMATf:_

1
THE FOLLOWING ENGINEERING COST INCLUDE LABOR, MATERIAL, TAX. KNSORAN_E, OVERH[e,B ^NI_ PRfJEIT. fifty OO NOT INCtlII)I

DESIGN, SPECIAl. CONOITIONS, GOVERNMENT CONTIN(;EN(]IFS (It S&A. RACKIW DAIA IS AVAIIARLt fRON PA)-FIO-I AN/) lie IR-I_)}t.

PRICE
BOOK SEE. SPEC.
PAGE DIV. OESCRIPTION REF.

21 IB General Cond. 010%

22 IB General Cond. 01095
23 ZA Oemol Itton 02050

Z4-25 2A Gemol Ilion 02050

26 ZA Gem01 ilion 02050

27 ZA OemolI tton 02050
28 2A Omol ttlon 02050

29 2A Gemol ilion 02050
30 28 Oemol ttlo_ 02050

31 _ Site Work 02229

32 20 Site Work 02229
33 20 Site Work 02229
34 02264
35 L:_HK Ptl 1n90PF 02354
36 2HK Ptltn 9 Pad "D" 02364
37 29 Site Work 02284

02722
Concrete 03300
Concrete 03300
Concrete 03300

Precast Conc. 03430
precast Concz 03413

Ltgbtwet|t_ Conc. 03341
precast Cone. 03461
Grout 03606
Block Masonry 04200

Sys. 5tr. Steel 05210
Steel Joists 05210
Metal Floor 05310
Metal Floor 05310

OESCRIPTION

Overhead & General Condition - Avg. 15%

Wage rates P.T.&l. - Avg. 227,
RelOCation of buildtnR from LC-39 to LC-396
nova and alteration cost estimate _elde (FC_I)

Oemolition of slab (no rahab of area)
Demolition of slab and rehab area

Gemoliticm - Cone, masonry IIIs (cavity)

PA.mol i t Ion - Orywal I/steel stud
I%_1ol ILion - Reinforced "_oIId cone. fond.

Earth _ork clearln 9 and grubhtn 9 - Easy-Hard

Dewater In 9 (excavation)
Excavation (hand, machine)
Ftll - Unclassified borrow pit, Orbiter Landing

OPF piling wood, cone. st. B* to I4" (18,330 Ft.)

Pad "B" pt] log Cone. - Steel
Orbiter tandtnq Viewtnq Stand - Basic 75(1'

Sewage Treatment Plant lO00 GPD
Slab G" cm grade w/thickened edge

Concrete for 6" slab on grade w/thickened edge
Concrete walled trench with Support blocks and

grating
Form work for concrete walled trench
Rebar for concrete walled trench
Concrete for concrete walled trench
Grating for concrete walled trench

Tilt panel exterior wall
Structural concrete, piers, beams, columns

Fore work for piers, beams, coltmm, etc.
Rebar for piers, beams, colmms, etc.
Concrete for piers, beams, columns, etc.

Lightweight insulation concrete roof slab
Prestressed roof system
Embeco grout
Concrete block wall

Block & mortor 8 x 8 x 16
Insulation 1" polystyrene
Drywall 1/2" thick flre resistant
Paint (2 stdes exterior & interior)

Orbtter Processing Facility, Phase i Struct.
OPF Phase 1 Mech. Sumwary

Structural steel building
Roof Structural steel
O&C Mods, Integrated test stands
Aluminum deck, VAn platform rood.

COST UNII CO%I ttNlI

8% 2",'1.

I q'L ?r%

5q,400 f_. II.RH
4.Ot1 LF r_t).fWt II

7q.35 CY 1.7q

84.15 CY I.qO _F

1.4q CF I.Itl ',;J-

10.17 tA I.O7 _l

C_l_l FA It11.I4 El

1,775 Acr. ?._m /Wr.
5251 E^ 52.57 iF
?q. 31 CY 2.q4 EY

4R,364 FA 4.H4 CY
!1,37 LF 13.QO flS;

13.OO LF 23.iNI II

al,ofln cv 3.1_ (TY

23150 FA
191.15 cY

21%33 CY
14.17 CY
148 CY
3O7.72 CY
11.90 $F
864.00 CY
582 CY
162 CY
106 CY
7901 EA
21,095 FA
337 CF
5.8q SF
3.7H SF
.54 SF
1.44
1.25 g:
1208 TON
1,239,892 EA

3887 TON
9,091.00 EA
15.12 SF
37._ SF

(I) Note the engineering cost here is also called the bid cost or more

specifically, the estimated construction bid cost.

23.15 I;AI
. !,,4 SF

78.96 If
5.10 II
53.00 IF
11o. 7n IF
! 1.44 c,F
32.00 tF
75.26 If
.72 LB
3.93 IF
I.fir SF
4.27 SF
3.51 SI
4,q| RIK
3.15 RLK
.45 RLK
1.73 ELK

i.04 RLK
152.63
21q0.67 TON

7.56 SF
1.54 lX

R.53 LI_
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F, GULF- I=

E FOR BUILDINGS

LOCATiO_I

KSC

PRC-1 391

QTY UN,T S/UN,T S/*SF TOTAL

13,O63 SF 2.15 1.52

122580 SF .46 .31 5a762

•84 151566

483 SF 2.04 .05

A/R .31

291 SF 107.46 1.69

133.5 TON 4,085 51.34

37.5 __X]N 3.093. 15.07

62 TON 2,607. 55.30

34 TaN 71874.

18.516 BSF 12.O7112.07

6 STOP 27,399. 8.88

200 12 295.16 3.19

13.300 LF 39.OO28.Oli

1,800 12 6.43 .62

3,8&5 LF 28.67 5.95

595 SF 50.43 1.62

5.460 LF 50.83 14.99

2.195 LF 40.71 4.83

60 KVA 201010. 64.84

272 FIXT. 266.]8 3.92

1,305 12 26.73 1.88

13 STA. 21088. 1.47

60 KVA 2_O29. 6.57

3,600 LF 10.89 2.12

18.516 BSF 2.28 2.28

18,516 BSF 3.79 3.79

18,516_BSF_ ____:76_.6__ .76
Z7.20

2.000 KVA 137.57 t4.86

24,840 SF 52.16

5___ sF _ 49.2].

CHECKER

985

5,780

31 _271

DRY. TOTAL

SHEET OF

• ,oJ-c, SOLID R0(XEr BOOSTER

RO_TIGN & PRDrJ_SZNG ranG.

28,093

Jcooc C-1OO
PRC"1391 S"RM"'tDS-27-82

31,271

545.365

116.o0_
161,656

267,704 (FROM VAB)

223.426

164,395 15150,000 .

59,031

518.710

ii,572

110.230

30,008

277,531

89,369

1,2OO,6OO

72.55_

34,879

27_139

121,720

39.202

42,131

701220

14_O_

503,552

275.14.8

11295=560

246 620

7,690.060

DESCRIPTION

SCOPE IASIC PLAN
fC,,ele o,_; rCe,eie r_l,) COMIdlNT$

1.ram A.SQUA,E 35,216 TOTAL

2.A_ERAGE _RECTANGUL._. n'.(4G(_'T. EST. DID
.:20000 c.IRREGULAR _ _ SPL.
• COMPLEX O. vERY IRREGULAR _. DUE TO

5_ SOPHISTICATED E. E_C CO'I-

DESIGN DATA £AUL"_.

BLDG. TYPE:

CAPACITY:

STRUC. FRAME:

EXTER,OR*ALL 20 CA. 3 RIB C,N..V. _'I"i_
HEIGHT4 PL_sTORIES 100 Ft.
GROUND FLOOR AREA: 18.628 sF
TOTAL FLOOR AREA_ SF

,,O-UME; 1.84_.17_ CF
PERCENT AIR CONDITIONED: _..Q.. F, TONS

OTHER:

SPECIA.L FEATURES

(NIC) T_O 20OTONDZC. mum(z
Bu_u'_s' ' 6" t'_$_,'_9_ '0o°

• LOG. 50XIOOXI_ =.,.._..
_ SKP.. BLDG 65'X90'X67'-62'- I_I,700 SF

ROTATION b PRO. BLDG. 198' 8'_89'8"

USED 47. SALES TAX. 57,,E_ECTIVE 5-1-82

CONSTRUCTION BID DATA (IPI ___,__. )

TOTALSLOG.SF:18.516 (ROTATE & PRO, RtTkT,.) tO;
ARCH/STRUC: S2_3.72 /Bsr s___2.070
INTER,ORNECH: s 8.20 /BSF t-151_810
,NTER,ORELEC $ 22.79 /tSF t 421,900
TOTAL,HTERIOR: $234.70 /BSF s4,345,780

TOTAL EXTERIOR: S_/SSF $1.802.1(D
TOTAL CONSTR:

ADOITIONALBI.,]'X -_'_ :J_//:Ss: ,6.147.880- si,542,180 ,
SFL. COND. , 6.32 ,,sF s 222.702
TOTAL PROJECT EST: $22_ /BSF S'_,12..._,,_

B,DOATE: 3-23-82
A,AROEOTO: W&J _. s7,247,O00
CONSTRUCTION TIME SPAN: 540 CALENDAR DAYS

NO OF 6'ODERS_ L POSITION OF GOVT. EST. 8/9

PERCENT DIFFERENCE. AtrARDED RIO AND GOVT. EST.

TIE BID. NASA _ REQUIRED

811_RS.

OON_.. (L) ,7,247,O00 "-
(__AT S(MIHWES"T i s 7:247:rn_

_u_nm _ i s___
• _ BLAIR s7:777:O_3

SCANDIA, INC. s 7._.QOO
}'K)BBS CG55q'R. $7.900_QOQ
(XTV'T. EST. s 7,912,762
OJLF CONTRA_ (.) $ 9,597.000


